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Figure S1. Near-global (60N-60S) total column ozone changes between 1850 and 2014, and the con-
tributions from ODSs, the near-term climate forcers (NTCFs), methane, N2O, and CO; in individual
models.
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Figure S2. Response of ozone changes (ppbv) to changes in Cleq (normalised to the range of 0 to 1)
between 1850 and 2014.
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Figure S3. Response of ozone changes (ppbv) to changes in ozone precursors (expressed as mean surface
ozone changes normalised to the range of 0 to 1) between 1850 and 2014.
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Figure S4. Response of ozone changes (ppbv) to changes in methane (normalised to the range of 0 to
1) between 1850 and 2014.
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Figure S5. Response of ozone changes (ppbv) to changes in N2O (normalised to the range of 0 to 1)
between 1850 and 2014.
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Figure S6. Response of ozone changes (ppbv) to changes in CO2 (normalised to the range of 0 to 1)
between 1850 and 2014.
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Figure S7. Observed (symbols) and modelled tropospheric ozone columns for individual models
(coloured lines) and the MMM (thick black line). Observations are the TOST (“+”) (G. Liu et al.,
2013; J. Liu et al., 2013; Tarasick et al., 2019)(1998-2012) and OMI/MLS (“x”) (Ziemke et al., 2006)
(2005-2014) tropospheric ozone columns respectively.
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Figure S8. Modelled and the observed ozone trends. Observed trends from long-term ozone sonde
observations are available in Oltmans et al. (2013).
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Figure S9. Same as Figure 10 in the main paper but results are from the coupled historical simulation.
Data are available from the ESGF archive (https://esgf-node.llnl.gov/search/cmip6/).
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Figure S10. Response of ozone changes (10*° molecules cm™3) to changes in Cle, (normalised to
the range of 0 to 1) between 1950 and 2014 calculated from the coupled historical and hist-1950HC
simulations. Data are available from the ESGF archive (https://esgf-node.llnl.gov/search/cmip6/).
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Figure S11. Response of ozone changes (1010 molecules cm73) to changes in NTCFs (normalised to
the range of 0 to 1) between 1850 and 2014 calculated from the coupled historical and hist-piNTCF
simulations. Data are available from the ESGF archive (https://esgf-node.llnl.gov/search/cmip6/).
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Table S1. Ozone trends (MMM) 420 error in histSST and due to forcings over 1979-1999 (35N-60N). Units are in %/decade.

Pressure histSST ODSs NTCFs GHGs Methane LLGHGs
1 hPa | -3.53+1.21 | -3.32+1.44 | -0.124+0.43 | -0.08+0.81 | 0.58+0.62 -0.544+1.13

2 hPa | -5.48+1.24 | -6.08+1.52 | 0.03+0.50 | 0.574+0.80 | 1.13+0.51 | -0.66+0.94

3 hPa | -5.21£1.04 | -5.924+1.19 | 0.224+0.72 | 0.50+0.99 | 0.99+0.66 | -0.51£1.56

5 hPa | -3.594+0.88 | -3.934+0.95 | 0.44+0.69 | -0.114+0.92 | 0.82+0.68 | -0.90+1.49

7 hPa | -2.46+0.78 | -2.50+0.82 | 0.46+0.62 | -0.424+0.83 | 0.66+0.65 | -1.11+1.19
10 hPa | -1.43+0.82 | -1.30+0.79 | 0.43£0.78 | -0.564+0.82 | 0.58+0.66 | -1.14+1.14
15 hPa | -0.90+0.90 | -0.50+0.89 | 0.474+0.92 | -0.86+1.22 | 0.58+0.52 | -1.37+1.27
20 hPa | -0.98+1.04 | -0.4440.97 | 0.51+0.85 | -1.05+1.50 | 0.53+0.45 | -1.51+1.32
30 hPa | -1.924+1.02 | -1.484+1.05 | 0.08+0.59 | -0.53+1.08 | 0.361+0.42 -1.01£1.13
50 hPa | -3.194+2.02 | -2.87+2.07 | -0.384+1.10 | 0.06+1.37 | 0.45+0.75 | -0.21£1.94
70 hPa | -3.49+2.96 | -3.06+2.74 | 0.16+1.42 | -0.59+1.74 | 0.97£1.24 | -1.39£2.68
80 hPa | -3.50+3.38 | -3.06+3.00 | 0.36+1.60 | -0.804+1.87 | 1.27+1.33 -2.014+2.91
90 hPa | -3.44+3.64 | -3.08+3.09 | 0.44+1.86 | -0.80+2.15 | 1.54+1.49 | -2.40£3.37
100 hPa | -3.38+3.89 |-3.154+3.14 | 0.48+2.20 | -0.70+2.57 | 1.73£1.78 | -2.60£4.19
115 hPa | -3.34+4.20 |-3.835+3.30 | 0.58+2.54 | -0.58+3.09 | 1.76£2.29 | -2.63£5.25
130 hPa | -3.34+4.58 | -3.644+3.51 | 0.66+2.74 | -0.364+3.50 | 1.65+2.91 -2.4146.13
150 hPa | -3.19+4.96 |-3.96+3.61 | 0.83+2.89 | -0.06+3.84 | 1.65+3.47 | -2.21+£7.09
170 hPa | -2.89+5.07 | -4.084+3.53 | 1.06+2.96 | 0.12+3.97 | 1.77£3.59 | -2.30£7.56
200 hPa | -2.23+4.86 |-4.09+3.57 | 1.40+2.79 | 0.46+3.58 | 1.98+3.16 | -2.18+6.87
250 hPa | -0.554+3.84 | -8.74+3.35 | 1.83+2.25 | 1.364+2.25 | 2.00+1.94 | -1.07+4.09
300 hPa | 1.1842.80 |-2.93+2.63 | 2.35+1.78 | 1.76+1.44 | 2.03+1.20 | -0.5142.36
400 hPa | 2.56+1.98 | -1.80+1.60 | 2.81+1.36 | 1.56+1.00 | 2.04+0.87 | -0.75+1.53
500 hPa | 2.54+1.74 | -1.54+1.32 | 2.70+1.29 | 1.38+0.95 | 1.98+0.76 | -0.874+1.38
600 hPa | 2.14+1.51 | -1.48+1.20 | 2.42+1.26 | 1.20+0.89 | 1.95+0.67 | -0.954+1.28
700 hPa | 1.83+1.42 | -1.36+1.11 | 2.16+1.28 | 1.03+0.82 | 1.934+0.60 | -1.07£1.17
850 hPa 1.224+1.29 |-1.144+1.12| 1.86+1.60 | 0.46+0.75 | 1.88+0.50 | -1.42+0.96
925 hPa | 1.30+1.42 -0.954+1.04 | 2.00+1.74 | 0.25+0.79 | 1.944+0.50 | -1.694+0.94
1000 hPa | 0.984+1.20 -0.63+1.47 | 2.00£2.29 | -0.3940.91 | 2.094+0.65 | -2.48+1.31




Table S2. Ozone trends (MMM) +20 error in histSST and due to forcings over 1979-1999 (20N-20S). Units are in %/decade.

ZENG ET AL.: OZONE CHANGES BETWEEN 1850 AND 2014

Pressure histSST ODSs NTCFs GHGs Methane LLGHGs
1 hPa | -1.92+0.71 | -1.88+0.72 | 0.01+0.42 | -0.05+0.43 | 0.54+0.62 -0.6340.84
2 hPa | -3.49+1.07 | -8.76+1.24 | 0.01+0.46 | 0.264+0.70 | 1.21+0.65 | -0.81+0.92
3 hPa | -3.774+0.97 | -3.954+1.21 | 0.23+£0.52 | -0.054+0.88 | 1.19+0.68 | -1.09+1.01
5 hPa | -2.624+0.69 | -2.474+0.93 | 0.54+0.58 | -0.70+0.75 | 0.82+0.72 | -1.28+0.95
7 hPa | -1.66+0.90 | -1.44+1.26 | 0.53+0.70 | -0.754+1.20 | 0.63+0.88 | -0.97+1.51
10 hPa | -0.9941.05 -0.67£1.28 0.13+£0.95 | -0.45+1.63 | 0.19+0.76 -0.16+1.74
15 hPa | -0.86+0.74 | -0.43+0.67 | 0.224+0.61 | -0.65+1.10 | -0.044+0.39 | -0.554+1.24
20 hPa | -0.87+0.66 | -0.644+0.80 | 0.32+0.63 | -0.55+0.93 | 0.09£0.36 | -0.74+0.88
30 hPa | -1.0241.48 -0.86+0.90 0.06+£1.23 | -0.234+1.29 | 0.38+0.80 -0.65+1.62
50 hPa | -1.32+2.20 |-1.55+1.44 | -0.16+1.56 | 0.39+1.77 | 0.79£1.25 | -0.16£2.56
70 hPa | -1.05£2.82 | -2.4943.27 | -0.27+1.84 | 1.71£3.22 | 1.50£2.73 0.69£5.96
80 hPa | -0.54+2.95 -2.9944.21 0.30+2.07 2.1544.06 1.29+2.83 1.49+7.03
90 hPa | 0.46+2.96 -3.20+4.68 | 0.8942.10 | 2.774+4.43 | 1.144+2.53 2.06+7.32
100 hPa | 1.8542.82 -3.13+4.63 | 1.80%2.21 | 3.184+4.49 | 1.1042.09 2.55+6.85
115 hPa | 3.483+2.71 | -2.71+3.55 | 2.86+2.18 | 3.27+3.78 | 1.33£1.58 2.21+5.06
130 hPa | 4.69+2.60 | -2.144+2.40 | 3.69+2.08 | 3.14+2.88 | 1.59+1.50 1.544+3.18
150 hPa | 5.57+2.31 |-1.48+1.35 | 4.36+1.86 | 2.69+1.98 | 1.86+1.58 | 0.61+1.81
170 hPa | 5.90+1.99 |-1.13+0.91 | 4.64+1.69 | 2.39+1.58 | 1.93+£1.57 | 0.14+1.78
200 hPa | 6.01+1.66 | -0.91+0.75 | 4.784+1.47 | 2.15+1.40 | 1.924+1.41 | -0.18£1.85
250 hPa | 5.98+1.51 | -0.78+0.71 | 4.76+1.28 | 2.00+1.40 | 1.894+1.22 | -0.364+1.80
300 hPa | 5.90+1.48 | -0.744+0.73 | 4.68+1.19 | 1.96+1.43 | 1.85+1.13 | -0.40+1.76
400 hPa | 5.66+1.43 | -0.73+0.75 | 4.524+1.08 | 1.87+1.42 | 1.76+0.98 | -0.40+1.69
500 hPa | 5.45+1.26 | -0.78+0.71 | 4.394+0.97 | 1.83+1.35 | 1.794+0.85 | -0.47£1.56
600 hPa | 5.254+1.16 | -0.96+0.65 | 4.34+0.97 | 1.86+1.34 | 1.86+0.79 | -0.554+1.35
700 hPa | 5.034+1.03 | -1.11+0.58 | 4.48+1.11 | 1.65+1.15 | 1.874+0.73 | -0.664+0.98
850 hPa | 5.56+1.16 | -1.31+0.90 | 5.87+1.84 | 1.00+1.44 | 2.10+0.64 | -1.13+0.81
925 hPa | 5.294+1.10 | -1.404+0.85 | 5.82+1.15 | 0.874+0.76 | 2.01+0.52 | -1.14+0.74
1000 hPa | 4.38+1.07 | -1.57+1.12 | 5.04+0.86 | 0.91+0.82 | 2.26+0.39 | -1.36+0.87
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Table S3. Ozone trends (MMM) 420 error in histSST and due to forcings over 1979-1999 (35S-60S). Units are in %/decade.

Pressure histSST ODSs NTCFs GHGs Methane LLGHGs
1 hPa | -3.53+1.12 | -3.27+1.27 | 0.09+0.33 | -0.35+£0.64 | 0.724+0.91 |-1.07+1.29

2 hPa | -5.68+1.46 | -6.27+2.00 | -0.22+0.51 | 0.814+0.98 | 1.284+0.55 | -0.58+0.81

3 hPa | -5.50+1.25 | -6.184+1.74 | -0.37£0.71 | 1.05£1.10 | 1.3440.79 | -0.354+1.53

5 hPa | -4.124+0.84 | -4.69+1.24 | -0.17+1.01 | 0.75+1.16 | 1.13+0.85 | -0.31£2.24

7 hPa | -3.08+0.73 | -8.54+1.15 | 0.04+0.93 | 0.424+1.17 | 0.96+0.71 | -0.32+2.13
10 hPa | -2.03+0.76 | -2.24+1.04 | 0.21£0.83 | 0.01£+1.31 | 0.83+0.71 | -0.57+£2.23
15 hPa | -1.41+0.85 | -1.40+1.02 | 0.224+0.86 |-0.23£1.28 | 0.47+0.76 | -0.554+2.14
20 hPa | -1.2941.00 | -1.274+1.30 | 0.18+0.75 | -0.21+1.43 | 0.37£0.72 | -0.47+2.02
30 hPa | -1.654+1.15 | -1.54+1.70 0.00£0.52 | -0.11£1.33 | 0.2340.46 | -0.2741.46
50 hPa | -3.70+2.11 | -3.01+2.22 | -0.35+0.76 | -0.34+1.05 | 0.15+0.58 | -0.45+1.33
70 hPa | -6.20+£2.79 | -5.234+2.81 | -0.214+1.10 | -0.754+1.46 | 0.324+0.80 | -1.1642.05
80 hPa | -7.144+3.01 | -6.25+3.12 | -0.08+1.22 | -0.81£1.71 | 0.43+0.96 | -1.42+2.40
90 hPa | -7.65+3.24 | -6.92+3.48 | 0.13+1.44 | -0.85+2.00 | 0.62+1.07 | -1.81+2.75
100 hPa | -7.90+3.55 | -7.41+3.95 | 0.34+1.78 | -0.83+2.37 | 0.85+1.23 | -2.24+3.21
115 hPa | -7.83+4.03 | -7.70+4.69 | 0.55+2.29 |-0.694+2.96 | 1.19+1.56 | -2.744+4.04
130 hPa | -7.61+4.52 | -7.75+5.40 | 0.74+2.71 | -0.604+3.51 | 1.44+1.85 | -3.14+4.76
150 hPa | -7.43+4.93 | -7.824+6.04 | 0.95+3.01 |-0.564+3.88 | 1.62+2.00 | -3.3645.26
170 hPa | -7.41+4.98 | -8.00+6.34 | 1.1943.08 | -0.60+3.89 | 1.724+2.05 | -3.34+5.50
200 hPa | -7.46+4.90 | -8.38+6.47 | 1.514+3.17 | -0.59+3.72 | 1.83+2.16 | -2.934+5.44
250 hPa | -5.98+4.54 | -7.67+5.48 | 1.76+£3.06 | -0.07+3.33 | 1.97+1.90 | -2.20+4.10
300 hPa | -2.87+3.45 | -5.764+3.83 | 2.08+2.39 | 0.81£2.55 | 1.914+1.28 | -1.474+2.77
400 hPa | 0.68+1.92 |-3.59+2.10 | 2.69+1.62 | 1.584+1.98 | 1.804+0.80 | -0.90+1.92
500 hPa | 1.224+1.73 |-3.19+1.90 | 2.82+1.45 | 1.59£1.90 | 1.82+0.70 | -0.91+1.84
600 hPa | 1.15+1.70 |-3.19+1.94 | 2.82+1.38 | 1.52+1.83 | 1.85+0.67 | -0.97+1.84
700 hPa | 0.874+1.71 |-3.39+2.07 | 2.80+1.32 | 1.46+1.77 | 1.87+0.66 | -0.98+1.87
850 hPa | 0.17+1.84 |-3.96+2.35 | 2.85+1.35 | 1.284+1.68 | 1.794+0.67 | -0.92+1.86
925 hPa | -0.03+1.97 | -4.14+2.41 | 3.12+1.52 | 1.00+1.68 | 1.784+0.66 | -0.93+1.88
1000 hPa | 0.174+2.22 |-3.62+2.76 | 3.21+1.25 | 0.63+1.55 | 1.76+0.70 | -1.14+1.78




X -16 ZENG ET AL.: OZONE CHANGES BETWEEN 1850 AND 2014

Table S4. Ozone trends (MMM) #20 error in histSST and due to forcings over 2000-2014 (35N-60N). Units are in %/decade.

Pressure histSST ODSs NTCFs GHGs Methane LLGHGs
1 hPa | 1.85+0.74 | 1.03+£1.43 | 0.584+1.18 | 0.23+1.88 | -0.054+1.28 | 0.70+£3.48

2 hPa | 2.63+1.08 | 1.2842.19 | 0.47+1.26 | 0.88+2.60 | -0.534+1.02 | 2.01+3.84

3 hPa | 2.31+1.25 | 0.65+2.24 | 0.28+1.21 | 1.39+2.62 | -0.93+£0.92 | 2.99+3.54

5 hPa | 1.86+1.58 | 0.17+1.60 | 0.63+1.39 | 1.064+2.03 | -0.60+1.13 | 2.04+3.13

7 hPa | 1.724+1.80 | 0.024+1.65 | 1.06+1.56 | 0.644+2.03 | 0.10+1.81 | 0.69+3.60
10 hPa | 1.514+1.91 | -0.07+£1.82 | 1.13+£1.43 | 0.46+£2.36 0.38+1.84 0.24+3.83
15 hPa | 1.2242.16 | 0.04+1.49 | 0.82+1.72 | 0.36+2.57 | -0.03+1.33 | 0.73£3.79
20 hPa | 1.15£2.30 | 0.00£1.30 | 0.63£1.61 | 0.51£2.27 | -0.32£1.09 | 1.2843.03
30 hPa | 1.06+£1.46 | -0.06£1.18 | 0.304+0.94 | 0.814+1.48 | -0.37+£0.87 1.5041.89
50 hPa | 0.84+1.70 | 0.60£2.88 | -0.12+1.63 | 0.36+£2.58 | -0.06+£2.14 | 0.5044.75
70 hPa | 0.96+£2.98 | 1.37£3.73 | 0.27£2.25 | -0.68+2.92 | 0.94%2.19 |-2.20£4.06
80 hPa | 1.27+3.35 | 1.554+3.85 | 0.5942.75 | -0.87+3.34 | 1.65+2.16 | -3.3044.56
90 hPa | 1.54+3.72 | 1.57£4.00 | 0.83£3.06 | -0.86+3.69 | 2.1742.33 |-3.84+5.25
100 hPa | 1.78+4.11 | 1.59£4.22 | 1.01+£3.33 | -0.82+4.06 | 2.5742.61 |-4.13£5.94
115 hPa | 2.12+4.65 | 1.65+£4.85 | 1.18+3.91 | -0.71£4.93 | 3.01£2.82 | -4.39£7.20
130 hPa | 2.26+5.04 | 1.624+5.61 1.33+4.55 | -0.69+5.80 | 3.15+3.06 | -4.49+8.50
150 hPa | 2.16+£5.26 | 1.63+6.41 | 1.44+5.14 | -0.91+6.45 | 2.85+3.35 | -4.50£9.63
170 hPa | 2.07£5.10 | 1.83£6.62 | 1.58+5.31 | -1.33+6.35 | 2.55+3.56 | -4.72+9.73
200 hPa | 2.23+4.58 | 2.14%6.41 | 1.95+£4.91 | -1.8645.42 | 2.454+3.55 |-5.34+£8.55
250 hPa | 2.66+3.65 | 1.294+5.35 | 2.66+3.34 | -1.3044.03 | 2.09+3.06 | -4.48+6.96
300 hPa | 2.84+2.81 | 0.194£3.77 | 2.83+2.30 | -0.1942.83 1.3242.19 | -2.154+5.37
400 hPa | 2.57+2.02 | -0.23£2.02 | 2.28+1.84 | 0.51+1.47 | 0.71£1.48 |-0.35£3.09
500 hPa | 2.224+1.85 | -0.194+1.70 | 1.85+1.74 | 0.56+1.34 | 0.63+1.40 | -0.12+2.81
600 hPa | 1.82+1.75 | -0.13+1.67 | 1.444+1.67 | 0.51£1.34 0.624+1.37 | -0.16+2.78
700 hPa | 1.364+1.67 | -0.10+1.62 | 1.04+1.60 | 0.424+1.32 0.6241.32 | -0.26+2.75
850 hPa | 0.47+1.62 |-0.024+1.67 | 0.23+1.66 | 0.27+1.34 | 0.47+1.21 |-0.23+2.40
925 hPa | 0.27+1.91 | -0.02+1.65 | 0.084+1.73 | 0.21+£1.29 0.36+1.22 | -0.154+2.30
1000 hPa | 0.304+2.67 |-0.274+2.78 | 0.054+2.22 | 0.534+2.09 | 0.25+1.59 | 0.28+3.30




ZENG ET AL.: OZONE CHANGES BETWEEN 1850 AND 2014

Table S5. Ozone trends (MMM) #20 error in histSST and due to forcings over 2000-2014 (20N-20S). Units are in %/decade.

Pressure histSST ODSs NTCFs GHGs Methane LLGHGs
1 hPa | 0.754+0.65 | -0.22+0.98 | -0.28+1.11 1.25+1.60 -0.454+1.37 1.83+3.34

2 hPa | 1.424+0.87 | 0.19+1.16 | -0.12+1.09 | 1.35%2.17 | -0.33£1.08 | 1.88+3.77

3 hPa | 1.41+1.13 | 0.39+1.21 | -0.05+0.99 | 1.07£2.38 | -0.45+0.96 | 1.8443.54

5 hPa | 0.81+1.38 | 0.38+1.20 | 0.13+1.06 | 0.31£1.86 | -0.76+1.23 | 1.46+2.64

7 hPa | 0.73+1.71 | 0.57+1.69 | 0.55+1.50 | -0.39+2.02 | -0.21£1.18 | 0.514+2.40
10 hPa | 0.774+1.78 | 0.95+1.61 | 0.57+1.83 -0.75+£2.17 0.66+£1.61 -0.9243.47
15 hPa | 0.274+1.26 | 0.53+1.02 | 0.15+1.17 -0.41£1.52 0.15+1.13 -0.5542.41
20 hPa | -0.08+0.90 | -0.27+0.95 | 0.03£1.50 | 0.16%£1.59 | -0.37£1.19 | 0.12+2.57
30 hPa | -0.50£1.09 | -0.2941.57 | 0.3242.17 -0.52+3.01 | -0.46+1.87 | -0.694+4.83
50 hPa | -0.39+1.68 | 1.09+2.32 | 0.22+1.99 | -1.70£3.06 | 0.084+1.70 | -2.014+4.82
70 hPa | 1.22+2.85 | 2.17£4.10 | 0.47£2.13 | -1.42£4.07 | 1.274+2.52 | -2.97+6.60
80 hPa | 2.39+£3.30 | 2.394+4.14 | 1.82+2.01 -1.814+4.39 1.55+2.73 -3.4847.21
90 hPa | 3.38+3.42 | 2.514+3.46 | 2.77+2.21 | -1.904+4.28 1.91+£2.85 -4.16£7.11
100 hPa | 4.18+3.59 | 2.58+2.96 | 3.72+2.46 | -2.11£4.05 | 2.214+2.82 | -4.724+6.52
115 hPa | 4.69+3.75 | 2.30+£2.51 | 4.20+2.67 | -1.80£3.65 | 2.30+2.72 | -4.524+6.05
130 hPa | 4.924+3.79 | 1.93+2.11 | 4.53+2.75 | -1.544+3.24 2.30+2.55 -4.2645.42
150 hPa | 5.02+3.54 | 1.39+1.57 | 4.63+2.65 | -1.004+2.50 | 2.06+£2.11 | -3.25+4.28
170 hPa | 4.964+3.19 | 1.04+1.21 | 4.65+2.49 | -0.734+2.06 | 1.87+1.79 | -2.59+3.55
200 hPa | 4.884+2.55 | 0.70+0.91 | 4.594+2.27 | -0.40+1.71 | 1.69+1.51 | -1.874+2.95
250 hPa | 4.764+2.07 | 0.504+0.78 | 4.424+2.10 | -0.16+1.57 | 1.47+1.25 | -1.27£2.45
300 hPa | 4.69+1.83 | 0.48+0.70 | 4.29+1.95 | -0.07+£1.51 | 1.374+1.14 | -1.05+2.19
400 hPa | 4.45+1.64 | 0.424+0.64 | 4.04+1.79 | -0.014+1.41 | 1.244+1.10 | -0.87£1.99
500 hPa | 4.094+1.61 | 0.36+0.63 | 3.84+1.71 | -0.10+1.25 | 1.24+1.06 | -1.05+1.88
600 hPa | 3.93+1.52 | 0.42+0.58 | 3.71+1.52 | -0.20+1.02 | 1.23+0.88 | -1.26+1.53
700 hPa | 3.684+1.40 | 0.454+0.52 | 3.43+1.32 | -0.19+0.81 | 1.04+0.69 | -1.17+1.05
850 hPa | 3.414+1.63 | 0.394+0.51 | 3.42+1.59 | -0.40+0.88 | 0.73+£0.59 | -1.11+1.06
925 hPa | 3.354+1.37 | 0.27+0.47 | 3.46+1.41 | -0.39+0.82 | 0.72+0.53 | -1.11+1.17
1000 hPa | 3.26+1.56 | 0.444+0.56 | 3.52+1.53 | -0.70+0.63 | 0.92+0.67 | -1.63+1.10
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Table S6. Ozone trends (MMM) +20 error in histSST and due to forcings over 2000-2014 (35S-60S). Units are in %/decade.

Pressure histSST ODSs NTCFs GHGs Methane LLGHGSs
1 hPa | 1.32+1.00 | 0.54+1.50 | 0.024+0.88 | 0.774+1.74 | -0.884+1.07 | 1.70+2.80

2 hPa | 2.45+1.20 | 1.43+2.38 | 0.344+1.22 | 0.68+2.37 | -0.214+1.41 | 0.88+4.37

3 hPa | 2.50+1.20 | 1.38+2.18 | 0.4141.44 | 0.7042.33 | 0.334£1.60 | 0.40+4.34

5 hPa | 1.94+1.28 | 1.084+1.64 | 0.44+1.22 | 0.42+1.83 | 0.62+2.12 | -0.14+3.96

7 hPa | 1.47+1.81 | 0.73+1.30 | 0.63+1.06 | 0.114+1.28 | 0.274+1.77 | -0.15+3.03
10 hPa | 1.05%1.55 | -0.034+0.95 | 0.674+1.03 | 0.4241.13 | -0.2941.38 | 0.81£2.01
15 hPa | 0.824+1.72 | -0.264+0.92 | 0.654+0.91 | 0.444+1.53 | -0.40+1.81 | 1.19+1.94
20 hPa | 0.89£1.70 | 0.15£1.03 | 0.83£0.84 | -0.09+1.40 | -0.18+1.82 | 0.45+2.06
30 hPa | 0.66+£1.36 | 0.14+1.18 | 0.87+1.21 | -0.35£1.25 | -0.15£1.23 | 0.17£2.13
50 hPa | 0.05£1.65 | -0.12+1.51 | -0.35+2.65 | 0.52+3.22 | -0.68+1.67 | 2.31+4.31
70 hPa | 0.24£2.15 | -0.28+2.09 | -0.63+3.22 | 1.15£4.47 | -0.48+2.12 | 3.31+5.48
80 hPa | 0.53+2.42 | -0.2442.32 | -0.464+3.34 | 1.224+4.71 | -0.35+2.23 | 3.29+5.84
90 hPa | 0.75£2.75 | -0.15£2.52 | -0.33+3.51 | 1.23+4.75 | -0.41+2.20 | 3.30+5.94
100 hPa | 0.92+3.03 | -0.00+£2.72 | -0.33+3.69 | 1.25+4.82 | -0.5942.19 | 3.4246.22
115 hPa | 0.91£3.39 | 0.06£3.03 | -0.55+4.11 | 1.40+5.08 | -1.044+2.28 | 3.96+6.77
130 hPa | 0.85+£3.78 | 0.18+3.18 | -0.80£4.69 | 1.47+5.50 | -1.32£2.42 | 4.33+7.53
150 hPa | 0.79+4.37 | 0.48+3.06 | -1.06+5.54 | 1.37+5.99 | -1.4442.84 | 4.514+8.44
170 hPa | 0.77£4.88 | 0.90£2.74 | -1.01+6.59 | 0.89+6.39 | -1.3643.59 | 4.1749.42
200 hPa | 0.6445.47 | 1.5843.24 | -0.72+8.11 | -0.22+6.80 | -1.07+4.69 | 2.924+10.67
250 hPa | 0.8044.67 | 1.9243.60 | 0.33£7.50 | -1.45+5.58 | -0.41+4.43 | 0.48+8.90
300 hPa | 1.50£2.92 | 1.40£2.16 | 1.50£5.09 | -1.40£3.62 | 0.08£2.91 | -0.46+£5.35
400 hPa | 2.274+1.94 | 0.7840.99 | 2.184+3.11 | -0.6942.28 | 0.354+1.69 | -0.26+2.91
500 hPa | 2.804+1.91 | 0.624+1.04 | 2.1442.86 | -0.46+2.15 | 0.35£1.53 | -0.07+2.84
600 hPa | 2.244+1.90 | 0.51£1.06 | 2.064+2.83 | -0.334+2.13 | 0.39+1.51 | 0.02+2.84
700 hPa | 2.174+1.89 | 0.41+1.12 | 1.98+2.86 | -0.22+2.16 | 0.4241.45 | 0.134+2.75
850 hPa | 2.02+1.98 | 0.26+1.37 | 1.704+3.01 | 0.0642.32 | 0.4341.44 | 0.29+£2.80
925 hPa | 1.71+2.12 | 0.13£1.58 | 1.0943.14 | 0.484+2.50 | 0.45+1.49 | 0.2942.82
1000 hPa | 1.524+2.06 |-0.1942.08 | 0.524+2.75 | 1.2242.62 | 0.56+1.78 | 0.68+3.62




